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Price: US $ 92.50 / Dfl. 180.00 
ISBN 0-444-89238-9 


The central idea of the lecture course which 
gave birth to this book was to define the 
homotopy groups of a space and then give 
all the machinery needed to prove in detail 
that the n' * homotopy group of the sphere 
S", for n greater than or equal to 1 is 
isomorphic to the group of the integers, that 
the lower homotopy groups of S" are trivial 
and that the third homotopy group of S? is 
also isomorphic to the group of the integers. 
All this was achieved by discussing 
H-spaces and CoH-spaces, fibrations and 
cofibrations (rather thoroughly), simplicial 
structures and the homotopy groups of 
maps. 

Later, the book was expanded to introduce 
CW-complexes and their homotopy groups, 
to construct a special class of CW-complexes 
(the Eilenberg-Mac Lane spaces) and to 
include a chapter devoted to the study of the 
action of the fundamental group on the 
higher homotopy groups and the study of 
fibrations in the context of a category in 
which the fibres are forced to live; the final 
material of that chapter is a comparison of 
various kinds of universal fibrations. 
Completing the book are two appendices on 
compactly generated spaces and the theory 
of colimits. The book does not require any 
prior knowledge of Algebraic Topology and 
only rudimentary concepts of Category 


Theory are necessary; however, the student 
is supposed to be well at ease with the main 
general theorems of Topology and have a 
reasonable mathematical maturity. 


Contents: 1. Homotopy Groups. 1.1 Function 
Spaces. 1.2 H-Spaces and CoH-Spaces. 

1.3 Homotopy Groups. 2. Fibrations and 
Cofibrations. 2.1 Pullbacks and Pushouts. 
2.2 Fibrations. 2.3 Cofibrations. 

2.4 Applications of the Mapping Cylinder. 
3. Exact Homotopy Sequences. 3.1 Exact 
Sequence of a Map: Covariant Case. 

3.2 Exact Sequence of a Map: Contravariant 
Case. 4. Simplicial Complexes. 4.1 Simplicial 
Complexes. 4.2 Simplicial Approximation 
Theorem. 4.3 Polyhedra. 4.4 Fibrations and 
Polyhedra. 5. Relative Homotopy Groups. 
5.1 Homotopy Groups of Maps. 

5.2 Quasifibrations. 5.3 Some Homotopy 
Groups of spheres. 6. Homotopy Theory of 
CW-complexes. 6.1 CW-complexes. 

6.2 Homotopy theory of CW-complexes. 

6.3 Eilenberg-Mac Lane spaces. 7. Fibrations 
revisited. 7.1 Sections of fibrations. 

7.2 F-fibrations. 7.3 Universal F-fibrations. 
Appendix: Colimits. Compactly generated 
spaces. Index. 
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Programming environments, as the name suggests, 
are intended to provide a unified, extensive range of 
capabilities for a person wishing to solve a problem 
using a computer. In this particular proceedings 
volume, the problem considered is a high-level 
scientific computation. In other words, a scientific 
problem whose solution usually requires 
sophisticated computing techniques and a large 
allocation of computing resources. 


Contents: introduction. Integration of Symbolic and Numerical 
Methods for Optimizing Complex Engineering Systems (S.S. 
Tong). Symbiotic Computing: Opportunities and Complications 
(K.S. Booth, W.M. Gentleman). Problem Solving Using 
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Polyalgorithms with Automatic Method Selection for the Iterative 
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Solving Environment for Numerical Simulation of Engineering 
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Algebra System (M.E. Clarkson). Design and Implementation of 





Symbolic Computation Systems (C. Limongelli, A. Miola, M. 
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Aims and scope 

Theoretical computer science is mathematical and abstract in spirit, but it derives its motivation from 
practical and everyday computation. Its aim is to understand the nature of computation and, as a 
consequence of this understanding, provide more efficient methodologies. 

All kinds of papers, introducing or studying mathematical, logic and formal concepts and methods are 
welcome, provided that their motivation is clearly drawn from the field of computing. 

Papers published in Theoretical Computer Science are grouped in two sections according to their nature. 
One section, ‘‘Algorithms, automata, complexity and games’’, is devoted to the study of algorithms 
and their complexity using analytical, combinatorial or probabilistic methods. It includes the whole field 
of abstract complexity (i.e., all the results about the hierarchies that can be defined using Turing 
machines), the whole field of automata and language theory (including automata on infinite words and 
infinitary languages), the whole field of geometrical (graphic) applications and the whole field of measure- 
ment of system performance using statistical methods. 

The other section, ‘‘Logic, semantics and theory of programming’’, is devoted to formal methods to 
check properties of programs or implement formally described languages; it will contain all papers dealing 
with semantics of sequential and parallel programming languages. All formal methods treating these 
problems will be published in this section, including rewriting techniques, abstract data types, automatic 
theorem proving, calculi such as SCP or CCS, Petri nets, new logic calculi and developments in categorical 


methods. 
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being considered as Editors among others. The author’s mailing address should appear on the manuscript. 

Papers less than 35,000 characters (about 10 printed pages) are systematically considered as Notes and 
will be published more quickly than larger papers. On the other hand, there is no upper bound on the 
length of a manuscript when its contents justifies its length. 

No page charge is made. Fifty reprints of each contribution are available free of charge. Additional 
reprints can be ordered. Please make sure that the paper is submitted in its final form. Corrections in the 
proof stage, other than printer’s errors, should be avoided; costs arising from such corrections will be 
charged to the authors. 

Upon acceptance of an article, the author(s) will be asked to transfer copyright of the article to the 
Publisher. This transfer will ensure the widest possible dissemination of information. 

Manuscripts should be prepared for publication in accordance with instructions given in the ‘‘Guide for 
Authors” (available from the Publisher) details of which are given below. 
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reduction in size, they will appear in final printing form in exactly the same format as submitted by the 
author; normally they will not be redrawn by the printer. In order to make a photographic reproduction 
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